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THE removal of foreign bodies, such as bullets, portions of bul­lets, hand grenade, high explo­
sive and other missile fragments is 
usually attended by some of the most 
haffling complications presented in the 
surgical procedure in the treatment of 
maxillo-facial injuries.
This work is distinctly divided into 
two stages:
(A) Immediate removal from fresh 
wounds.
(B) Removal from healed wounds.
The first operation is much simpler,
for the conditions presented to the 
surgeon afford definite location thru the 
open tract or other significant points 
which favor localization and the ready 
means of direct ingress, ease in grasping 
the object and its removal. For one to 
be an expert in this work, however, an 
absolute mastery of the regional anat­
omy is essential, thus affording the abil­
ity to extract the missile thru some 
shorter tract opened to it than the path 
thru which it lodged, as well as to pre­
vent the dangerous liabilities of nerve, 
vessel and muscle severance and their 
resultant complications.
The removal of foreign bodies after a 
wound is healed, places the maximum 
handicap on the operator far greater 
than an unhealed case, because of the
fact that localization must be gained out 
of obscurity.
The successful location of foreign 
bodies usually results from the com­
bined efforts of a careful physical exam­
ination of the patient, the detection of 
its location by sensation or nerve 
phenomena and by the use of the 
X-Ray. In the careful physical exam­
ination of the region, the point of 
entrance of the missile is to be taken 
into account and aided by a statement 
of the patient, and a very exhaustive 
study of the regional anatomy will 
usually result in imparting a reasonably 
definite idea of location to within per­
haps one inch of the exact spot. After 
having reached a conclusion by this 
preliminary examination, the patient may 
be questioned as to any sensations felt 
from time to time under varying condi­
tions, and if there has been any nerve 
severance, a test of the field supplied by 
the nerve in question of both its sensory 
and motor function will usually reveal 
some point of evidence as to the location 
of the offending agent.
By employing the X-Ray, three 
methods should be pursued:
(A) Location by simple radio­
graphs focused at cross measurements.
(B) Location by stereoscopic radio­
graphs.
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(C) Localization with the use of 
fleuroscopy.
Simple location of the presence of the 
opaque object on the radiographic 
plate means but very little and those 
who rely upon same will usually meet 
with failure as the result of their efforts 
for the following reasons: Owing to
the inability to place the head in a defi­
nite position, the plane of the surface 
of the X-Ray plate, the plane of the 
angle of the X-Rays cast from the target 
and the long-axis of the tube cannot be 
adjusted on such a basis of exactitude 
as to reflect the object in a constant posi­
tion and even tho several views may be 
made, the variance between them cannot 
be taken as an average for anything 
definite.
Stereoscopic plates mounted in an 
accurate stereoscopic apparatus often 
reveal a very accurate location, but the 
clinical follow-up of these findings do 
not always result successfully. There­
fore, the final and accurate means of 
localization usually necessitates resort­
ing to the fleuroscope.
There are two satisfactory methods 
of procedure in the use of the fleuroscope, 
which have to be determined largely by 
the equipment and surroundings and 
the degree of seriousness of the opera­
tion to be performed. If the missile is 
not of great depth and if a rigid sterile 
technic is not essential, it is possible to 
inject the field with a local anesthetic 
and by locating the object with explora­
tory needles thrust against it while under 
the fleuroscope, an incision can then be 
made and the object dissected out while 
in view at all times. This method can 
be followed in the majority of fresh 
wounds where infection has already been 
present or expected, and while it is ideal 
in the sense of the removal of the object, 
it is contraindicated in healed wounds, 
because of the fact that the surgical 
technic under the fleuroscope with the 
average equipment available, is com­
promising and thereby causes the 
liability of unnecessary infection to be­
come serious.
The next most effective plan to pursue 
is to place the patient beneath the 
fleuroscope, and by the use of an in­
delible marker, a spot can be made on 
the surface immediately over the object 
with the head placed in an exact antero­
posterior position, then by placing the 
■ head in an accurate lateral position, 
another spot can be made with an in­
delible marker and sufficient other 
locative points can be determined from 
the overlying anatomy, and the patient 
taken to the operating room where 
proper preparation is waiting. After 
anesthetizing, an instrument such as a 
long needle may be thrust in the correct 
line thru the spots and their point of 
convergence will usually strike the ob­
ject, and it can be very readily detected 
by tactile sensation.
As a rule, every effort should be made 
to extract the missile intra-orally by in­
cising the mucosa and establishing a 
tract leading to the missile by means of 
blunt dissection. Infection, while liable, 
is not dangerous if the proper post­
operative treatment is followed, and, 
that, in the experience at this Station has 
been effectively handled as follows: 
After the removal of the missile which 
is usually grasped with a hemostat, 
the tract should be packed with a trailer 
of rubber tissue permitting irrigation for 
several days with normal saline, thus 
inducing healing from within-outward. 
The following cases submitted reveal 
some interesting points.
Figure 1. Case of 2nd Lt. M. R. 
B., 24th Ord. Co. Wounded Decem­
ber 18, 1918, Aberdeen, Md. Proving 
Grounds. Note scar in the glabella 
where the edge of a high explosive frag­
ment struck, penetrated the left eye, 
passing squarely between the upper and 
lower lids, necessitating the enucleation
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of the eye. (Prosthetic eye shown in 
the photograph.)
Figure 2. Antero-posterior radio­
graph which locates the fragment as 
tho it were lodged somewhere between 
the inner surface of the ramus and the 
Spheno Maxillary Fossa.
Pigure 2.
Figure 3. Radiograph lateral view 
showing location of fragment as if it 
were situated near the anterior border
of the ramus and probably between it 
and the tuberosity of the Superior 
Maxilla. This is a case where these 
radiographs were accurate enough and 
the fragment was readily located and re-
Figure 3.
moved under local anesthetic intra- 
orally. It was found that this fragment 
was lodged squarely in the left Internal 
Pterygoid muscle and the contraction of 
scar tissue caused trismus, whereby it 
was impossible for this patient to open 
his mouth more than 3 Cm. but by the
Figure 4.
adjustment of a trismus apparatus, full 
motion was readily and permanently 
restored.
Figure 4. Trismus apparatus show­
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ing the employment of springs for mild, 
constant force.
Figure 5. Case of 2nd Lt. Joseph J.
Figure 5.
S., Co. A, 126th Infantry. Wounded 
August 1, 1918, 7 A. M., Chateau 
Thierry. High explosive fragment en­
tered right side of nose, taking a back-
sequelae. As in the case of Lt. B., 
several unsuccessful efforts were made 
to remove fragment and the wound
:
Figure 7.
finally healed. This illustration shows 
the point of entrance of the missile.
Figure 6. Radiograph lateral view 
showing the fragment is located some­
where in the region of the coronoid pro-
Figure 6.
ward course and to the left, lodged in the 
face at some point in front of the 
cranium which gave him unusual nerve 
disturbances and other complicated
Figure 8.
cess and zygoma or at some point deeper 
but undetermined.
Figure 7. Radiograph antero-pos- 
terior view. This was one of several
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views taken in this position and revealed 
fragment located apparently inside the 
ramus and somewhere beneath the 
Malar process and arch of zygoma. It 
was determined to explore with no 
further effort at localization, and after 
two very extensive attempts, failure re­
sulted.
The next step to pursue was to pro­
cure stereoscopic plates, but this test did 
not reveal any more convincing infor-
to and behind the Greater Wing of the 
Sphenoid bone and at a point of about 
8 Cm. from its apparent location in the 
radiographs.
Fragment was removed intra-orally, 
wound drained and irrigated, healing 
promptly.
Figures 9 and 10. Case of 1st Sgt. 
John E. E., Co. A, 12 th M. G. 
Battalion. Wounded Oct. 5, 1918, 
Argonne Forest. High explosive frag-
Figure 9.
mation as to the exact localization of 
the fragment than the simple radio­
graphs.
Patient was then injected with local 
anesthetic and placed beneath the fleuro- 
scope, and the indelible spots were 
marked on left cheek as shown in 
Figure 8.
Figure 8. Photograph left side of 
face showing localization with the in­
delible spots. Patient was taken to the 
operating room and upon piercing these 
spots the fragment was found by the 
needle thrust thru the Parotid region 
and was located immediately posterior
Figure 10.
ment, missile entered right ear taking a 
transverse course, passed beneath the 
zygoma, fractured the head of the con­
dyle, entered the Superior Maxillary 
bone thru the right tuberosity, passed 
across the posterior superior border of 
the Palatal processes, and lodged in the 
left side of face. This photograph 
illustrates the total paralysis of the right 
side of face due to the severance of the 
7th cranial nerve.
Figure 11. Radiograph antero-pos- 
terior view showing fragment located 
somewhere in the path of an imaginary
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line drawn thru the left superior maxil­
lary sinus.
Figure 12. Radiograph lateral view 
showing fragment somewhere in region 
near posterior superior border of palate 
and the left tuberosity. This was a case
and the left upper third molar extracted. 
A surgical bur attached to a contra­
angular handpiece was placed into the 
socket and immediately struck the frag­
ment which, after chiseling away suffi­
cient overlying bone, was easily removed. 
The left maxillary sinus had presented
Figure 12.
Figure 11.
in which the stereoscopic plates revealed 
so unquestionably the fact that this 
missile was resting one-half in the left 
maxillary sinus and one-half projecting 
thru the tuberosity in the Spheno-Maxil- 
lary fissure, that fleuroscopic localization 
was not considered necessary. Patient 
was injected with conductive anesthesia,
no symptoms of infection; it was prop­
erly packed, irrigated and healed read­
ily-
These three cases illustrating localiza­
tion by simple radiographs, stereoscopic 
radiographs and fleuroscopy are fair 
illustrations of the methods and efforts 
necessary in the difficult work of the 
removal of foreign bodies from the intri­
cate anatomy of the face.
